Many US municipalities are engaged in climate mitigation planning (also known as climate protection' or`climate action' planning), or efforts to reduce their communities' greenhouse gas (GHG) emissions through land-use, transportation, and energy policies. However, the vast majority have had limited success thus far in adopting and implementing policies to achieve climate mitigation. Research on these planning processes and, in particular, the policies that result from them, is still somewhat limited. More information is needed on how municipalities can better pursue climate mitigation planning and the characteristics of those that have adopted climate protection plans and policies.
the extent to which municipalities pursue climate mitigation planning öthat is, the number of planning measures and policies they have adopted. While many prior studies identified characteristics such as income, education levels, and local political conditions to be factors that increase the likelihood of adopting climate mitigation policies (Betsill, 2001; Bulkeley and Betsill, 2003) , this is the first to confirm these relationships through quantitative analysis. Other studies used multiple regression analysis to identify the factors behind participation in the CCP program (Vasi, 2006; Zahran et al, 2008a; 2008b) , but did not examine the extent to which the CCP goals have or have not been implemented in policy. The study of policy adoption is critical, because it is the adoption of these policies that could ultimately help reduce GHG emissions and mitigate the effects of global climate change.
The specific research questions are`what factors lead municipalities to adopt climate mitigation policies?' and`is the adoption of climate mitigation policies driven primarily by the internal characteristics of a given community or the external characteristics of its surrounding metropolitan area, region, or state?' The answers to these questions will help municipal leaders, including those already pursuing climate change policies, to develop and implement approaches to reduce their communities' contributions to global GHG emissions. They also will provide valuable information to CCP and other organizations so that they may more effectively assist local governments through the climate mitigation planning process.
I use the term`municipalities' here in reference to local government entities (ie cities, towns, and villages), and the term`communities' for the entirety of a given locality including its residents, businesses, and institutions. I use the term`climate mitigation planning' to describe broadly the efforts of municipalities to reduce community-wide GHG emissions, including those from their residential, commercial, industrial, and transportation sectors.`Climate mitigation policy' refers to policies and programs that would implement climate mitigation planning goals.
Background
Growing public awareness of the climate change problem has led to a flurry of new municipal-level planning efforts for energy conservation and the reduction of GHG emissions. ICLEI's CCP program began helping local governments to develop climate mitigation strategies in the early 1990s and saw its membership swell from approximately 75 US municipalities in 2001 (Betsill, 2001 ) to 606 by late 2009, including members in every US state except Nebraska (ICLEI, 2009a) . Likewise, over 1000 mayors had signed the US Mayors Climate Protection Agreement (USMCPA) as of March 2010, pledging to inventory GHG emissions within their jurisdictions and to reduce those emissions to 7% below 1990 levels by the year 2012 (US Conference of Mayors, 2008; 2010) .
ICLEI encourages the municipalities that join CCP to pursue a five-step climate mitigation planning process:
(1) conduct a baseline emissions inventory and forecast; (2) adopt an emissions reduction target; (3) develop a local climate action plan; (4) implement policies and measures; (5) monitor and verify results (ICLEI, 2009b) .
Because so many municipalities have joined these organizations very recently, the majority are still in the early stages of this climate mitigation planning process. According to ICLEI-USA's 2009 annual report, around a third of its members had reported to the organization that they had completed a baseline GHG inventory, and only about 20% (121 organizations) had reported the completion of a climate action plan (ICLEI, 2009c) . Additionally, most ICLEI and USMCPA member municipalities had focused their efforts on actions to reduce energy use and GHG emissions from their local government operations, rather than adopting policies that would have a broader community-wide impact (Gore and Robinson, 2009) .
Climate mitigation planning has been the subject of a multitude of studies within the planning and public policy literature. Much of this work characterizes climate mitigation planning as a multilevel governance strategy (eg Betsill and Bulkeley, 2004; Gupta, 2007; Gustavsson et al, 2009; Osofsky and Levit, 2008; Selin and VanDeveer, 2009) , or examines the relationship between climate mitigation and adaptation (eg Betsill and Bulkeley, 2007; Granberg and Elander, 2007; Storbjo« rk, 2007) . Other studies address potential inadequacies with local GHG emissions accounting methods (Easterling et al, 1998; Larsen and Hertwich, 2009; Satterthwaite, 2008) or develop new methods to calculate and compare urban carbon footprints (Brown and Logan, 2008; Southworth et al, 2008) . The connection between local planning and GHG emissions is illuminated through studies of the impacts of urban land-use patterns on transportation-related GHG emissions (Ewing et al, 2007; Stone et al, 2007) or opportunities for reducing GHG emissions through green building and smart growth . The literature also includes numerous case studies of climate mitigation planning efforts in the United States (Gore and Robinson, 2009; Knuth et al, 2007; Osofsky and Levit, 2008) , and elsewhere (eg Gupta et al, 2007; Holgate, 2007; Romero-Lankao, 2007) . Of greatest interest here are prior studies of the factors that lead municipalities to join CCP or other climate mitigation policy networks.
Several scholars have noted that little rational reason exists for municipalities to pursue climate mitigation planning (Betsill, 2001; Kousky and Schneider, 2003; Zahran et al, 2008a; 2008b) . The actions of a single city to reduce its GHG emissions have a very minor impact on overall global GHG emissions levels, and are not likely to reduce the impacts that the city itself experiences from climate change. As Zahran et al (2008b) describe, the costs of GHG mitigation are``significantly higher than the expected benefits'' (page 448). Because of these seemingly unfavorable conditions for local climate mitigation planning, it is important to understand the factors that lead municipalities to pursue climate mitigation goals and adopt implementation policies.
Along these lines, Betsill (2001) observed that most of the early CCP member cities had a prior interest in environmental issues. Additional characteristics found to correlate with or enhance local climate mitigation planning activity include leadership from influential political or community figures (Bulkeley and Betsill, 2003; Kousky and Schneider, 2003; Vasi, 2006) , ownership of local electric utilities (Collier, 1997; Lindseth, 2004) relationships with external nonprofit organizations, universities, or other institutions (Gore and Robinson, 2009; Holgate, 2007; Knuth et al, 2007) , and the presence of supportive policies at the international, national, and state levels (Betsill, 2001; Collier, 1997; Lindseth, 2004) . Other studies have found that municipalities join CCP and pursue climate mitigation policies at least in part to achieve other`cobenefits', such as reduced local air pollution or traffic congestion and cost savings from energy efficiency improvements (eg Gore and Robinson, 2009; Kousky and Schneider, 2003; Vasi, 2006) .
Valuable information about the keys to adopting climate mitigation policies can be gleaned from prior studies on the challenges that municipalities face in pursuit of climate mitigation goals. For example, budgetary constraints (Collier, 1997; Granberg and Elander, 2007; Mathy, 2007; Parker and Rowlands, 2007; Robinson and Gore, 2005) , limited staff capacity (Betsill, 2001; Holgate, 2007; Robinson and Gore, 2005; Romero-Lankao, 2007) , and a lack of data (Bailey, 2007; Pitt and Randolph, 2009 ) have been found to be major administrative obstacles inhibiting local climate mitigation planning processes. A lack of support or outright opposition from local government leaders (Robinson and Gore, 2005) , business and industry interests (Bulkeley and Betsill, 2003) , or the community at large (Slocum, 2004) represents another potential obstacle. Municipalities that are better equipped to overcome these obstacles, or who never experience them in the first place, may be more likely to adopt climate mitigation policies.
Three prior studies stand out for their use of advanced quantitative methods to identify the factors that influence CCP membership. Vasi (2006) found that education levels and government expenditures per capita were positively correlated with CCP membership, but other intrinsic characteristics such as population size, form of government (ie`weak mayor' or`strong mayor'), political orientation, and environmental orientation were relatively weak predictors. A measurement of municipalities' spatial and administrative proximity to prior CCP-member cities significantly increased the likelihood of CCP membership, as did prior membership in other relevant environmental organizations. Local air-quality conditions had little effect on the likelihood of CCP membership. Zahran et al (2008a; 2008b) identified measures of climate change risk such as deaths from natural hazards, location in a coastal area, and projected temperature change as being positively correlated with CCP membership. However, other risk characteristics such as precipitation levels and the percentage of land area covered by forests and wetlands were not significant. The authors found`climate stress' variables such as population density, the percentage of workers employed in carbon-intensive industries, and automobile commuting to be negatively correlated with CCP membership, because the cost of reducing GHG emissions would be greater in those areas. They concluded that local`civic capacity' variablesöincome, education, voting trends (percent Democratic), and various measures of local environmental awareness and activismöwere the most significant drivers of CCP membership.
Two of the prior quantitative studies of CCP membership used metropolitan statistical areas (MSAs) (Zahran et al, 2008a) or counties (Zahran et al, 2008b) as their units of analysis. These scales of analyses can be problematic, as MSA or county-wide political and socioeconomic conditions are not necessarily consistent with those of the individual municipality that ultimately makes the decision to join CCP or adopt climate mitigation policies. Owing to these limitations, Zahran et al (2008b) called for future research to focus on specific communities``to better understand why some engage in climate change policy while others do not'' (page 471). Therefore, I examine municipalities as the unit of analysis, including in some cases multiple municipalities within the same country and/or metropolitan region, and compare the effects of internal' independent variables that are specific to an individual municipality with external' variables that are shared at a regional or state level. This approach recognizes that local government policy decisions are influenced by a complex dynamic of local conditions that may or may not be common among neighboring jurisdictions. It thus gives a more precise understanding of the effect of various characteristics on climate mitigation policy adoption, particularly for demographic characteristics that can vary wildly among municipalities within a given county or region.
Methodology
The primary data source was a survey that I sent to 3959 US mayors, city managers, and other administrative officials included on a mailing list obtained by the National League of Cities (NLC). (1) The survey respondents identified the climate mitigation policies that their jurisdictions had adopted and described the political and institutional characteristics of their communities with respect to energy, climate, and environmental issues. As high-level administrators and elected officials, the survey respondents were qualified to describe these local political and institutional conditions. Thus, the individual survey respondents are the units of observation, while the municipalities they represent are the units of analysis.
I pretested the draft survey instrument by sending it to the ICLEI Mid-Atlantic region listserv in early October 2008. I revised the survey to incorporate comments from the half-dozen pretest respondents and posted the final survey instrument at http://www.surveymonkey.com on 15 October. I mailed a letter to the 3959 individuals on the NLC mailing list on 17 October, which introduced them to the research project and asked them to complete the survey. The letter included a shortcut survey link from http://www.tinyurl.com that allowed the recipients to access the online survey instrument. Each letter also included a unique survey access code that allowed the survey responses to be sorted by municipality. Digital and paper copies of the survey instrument were available upon request. I mailed a follow-up postcard in early November and closed the survey on 1 December. A total of 263 municipalities submitted complete survey responses. Figure 1 identifies most of the survey recipients and whether or not they submitted a response.
I obtained secondary data from the 2000 US Census and generated additional data using geographic information systems (GIS) software. To map the municipalities from the mailing list I geocoded their zip codes to a zip code layer from the US Census Topologically Integrated Geographic Encoding and Referencing data system. The adoption of climate mitigation policies in the USThis process captured 3058 of the 3949 municipalities in the survey population (ie the municipalities represented by the individuals on the NLC mailing list), including the majority of those that completed the survey. I mapped most of the remaining municipalities using a shape file from a GIS training module that includes all US cities with a population of over 10 000. This process accounted for 260 of the 263 municipalities that had completed the survey. The census included data for all but five of these municipalities, resulting in a final dataset with 255 complete cases (ie 255 municipalities for which I received a complete survey response and was able to gather all of the necessary secondary data).
Of the 255 municipalities in the dataset, 95 (37%) indicated that they are members of at least one of the two major national municipal climate mitigation networks: CCP or the USMCPA. Of these, 48 (17%) are members of both networks. These numbers are much higher than the percentage of all US municipalities that are members of one or both networks. While I did not conduct formal tests for self selection bias, this overrepresentation of CCP and USMCPA members indicates that the survey population could be affected by self-selection. The most obvious results of such self-selection would be an overrepresentation of municipalities that have been active in climate mitigation, and thus a greater extent of climate mitigation policy adoption among the respondents than would be true of a random sample of US municipalities. However, for the multiple regression analysis this overrepresentation of municipalities active in climate mitigation would simply broaden the range of scores on the dependent variable (a measure of climate mitigation policy adoption, as described later). There is no reason to believe that self-selection would bias the range of scores on the independent variables (a range of demographic, economic, environmental, and political^institutional characteristics of the respondent municipalities, as described later), and therefore this issue should not alter the findings as to the relationship between those various independent variables and the extent of climate mitigation policy adoption.
Dependent variables
The dependent variables in this analysis are a series of count data variables that reflect the number of policies that the respondent municipalities have adopted in each of four categories: climate mitigation planning measures (PLAN); energy efficiency policies (EFF); renewable energy policies (REN); and land-use and transportation policies (LUTP). These variables reflect the extent of climate mitigation planning and policy makingöthat is, the number of steps that each municipality has taken to reduce its energy use and GHG emissions. Evaluating and comparing the effectiveness of those policies, while certainly a topic worthy of future investigation, is not the purpose of this analysis. Only policies that would reduce community-wide GHG emissions are included in the dependent variables. They do not include efforts to reduce energy use and emissions from municipal operations, which typically account for a very small percentage of the total emissions from a given community. Recycling policies are not included because, while recycling has significant energy conservation and climate mitigation benefits, increasing the amount of recyclable material gathered does not reduce a community's local GHG profile as typically measured using ICLEI's emissions inventory protocol (Pitt and Randolph, 2009 ).
The survey respondents identified which policies their municipalities had adopted, including an option for`other'. Table 1 lists the specific policies included in each category. An extensive literature review informed this list, which is representative of the range of policies that have been adopted by municipalities participating in the Cool Cities and CCP programs. 
Climate mitigation planning measures (PLAN)
A community-wide inventory of GHG emissions Goals or targets for the reduction of community-wide emissions A plan to reduce community-wide GHG emissions Energy efficiency policies (EFF) Enhanced energy efficiency requirements in municipal building code Planning incentives (eg`fast-track' approval, density bonuses) for energy-efficient buildings Property tax exemptions or reductions for energy efficient buildings Free or reduced-rate weatherization or energy conservation supplies Energy audits or other assistance for the installation of energy efficiency upgrades Other policies to promote or encourage energy conservation and/or energy efficiency Grants or rebates to assist construction of new energy efficient homes or buildings Grants or rebates to assist weatherization or energy efficiency upgrades to existing buildings Grants or rebates to assist purchase of energy efficient appliances Other grants or rebates to promote or encourage energy conservation and/or energy efficiency Low-interest loans to assist construction of new energy efficient homes or buildings Low-interest loans to assist weatherization or energy efficiency upgrades to existing buildings Low-interest loans to assist purchase of energy efficient appliances Other low-interest loans to promote or encourage energy conservation and/or energy efficiency
Renewable energy policies (REN)
Planning incentives (eg`fast-track' approval, density bonuses) to developers who include renewable energy systems in new construction Streamlined or fast-track permitting processes for small-scale renewable energy systems retrofits Building height exemptions for small-scale renewable systems Waiver or reduction of permit fees for small renewable systems Solar access or`solar rights' laws Property tax exemptions or reductions for on-site renewable energy systems Grants or rebates to offset some of the cost of new renewable energy systems Low-interest loans to offset some of the cost of new renewable energy systems Technical assistance for the installation of new renewable energy systems Public benefits fund, or local levy to support renewable energy programs Community choice aggregation to negotiate renewable energy options for private utility customers Other policies to promote or encourage the use of renewable energy systems Land-use and transportation policies (LUTP) Adopted comprehensive plan goals or objectives to manage growth, reduce sprawl, and/or focus development in existing urban areas Adopted comprehensive plan goals or objectives to encourage mixed-use, pedestrian-oriented, and/or transit-oriented development Updated zoning code to manage growth, reduce sprawl, or focus development in existing urban areas Updated zoning code to encourage mixed-use, pedestrian-oriented, or transit-oriented development Adopted additional growth management tools such as transfers of development rights or conservation easements Collaborated with nearby jurisdictions and/or regional agencies on regional or metropolitanarea growth management plans Other planning actions that would reduce vehicle miles traveled and community-wide energy use Increased mass transit service (eg increased service frequency, added new bus or rail lines) Built new bicycle lanes, multiuse paths, or other bicycle or pedestrian amenities Provided carpool matching or`guaranteed ride home' programs for commuters Worked with private sector to provide subsidized transit passes and/or other programs to encourage employees to use alternative transportation modes Other policies to reduce vehicle miles traveled by encouraging the use of alternative transport modes
The survey instrument allowed respondents to indicate if their municipalities werè currently pursuing and intend[ing] to adopt' any of the policies listed in table 1. This option resulted in two measurements for each categoryöan`A' version including only adopted policies and a`B' version including both adopted policies and those currently being pursued. I combined each set of dependent variables into two total climate mitigation policy variables (TOT-A and TOT-B), which are the primary dependent variables discussed in this paper. Because only three policies are included in the climate mitigation planning category, those policies are weighted (ie multiplied by four) to generate the PLAN-A and PLAN-B variables. This allows the four policy categories to have roughly equal value in the final TOT-A and TOT-B scores, as shown in table 2.
Membership in CCP or USMCPA is not included in the dependent variable measurements. The goal of the research is to identify the factors that impact climate mitigation policy adoption, and joining these organizations is more of a statement of political intent than an act of policy making. Membership in these organizations is not included as an independent variable either, as it is considered a step towards climate mitigation policy adoption rather than a community characteristic that would have an independent effect on policy adoption.
Independent variables
The independent variables address the fundamental research question,`what factors lead municipalities to adopt climate mitigation policies?' These variables are a series of characteristics identified as possible motivations or instigating factors for municipal climate mitigation planning. They are divided into`internal determinants' and`external determinants' to address the second research question,`is the adoption of climate mitigation policies driven primarily by the internal characteristics of a given community or the external characteristics of its surrounding metropolitan area, region, or state?' While other factors could potentially influence the extent of climate mitigation policy adoption, the ones included in this study represent the majority of the factors identified in the prior literature.
Internal determinants
The internal determinants are a collection of demographic and political^institutional characteristics that may impact the extent of climate mitigation planning within a given municipality. The demographic characteristicsöpopulation, income per capita, education, voting history, and college town status öare inspired by Zahran et al's (2008a; 2008b) findings that`civic capacity' variables such as income, education, and voting trends are major drivers of CCP membership, along with other previous work that has linked these variables to the adoption of energy conservation or other environmental policies (eg Kahn, 2006; Kron and Randolph, 1983) . Additionally, anecdotal evidence suggests that most large US cities have joined CCP and/or adopted a number of climate mitigation policies, which implies that certain characteristics associated with a larger population make municipalities likely to adopt these policies. I included college town status as a variable because the resources that a college or university can provide to assist municipal climate mitigation planning efforts may impact the extent of policy adoption in a variety of ways that may not be captured by the other demographic variables (see Knuth et al, 2007; Pitt and Randolph, 2009 ). I measured all of the internal demographic characteristics except voting history using the applicable US Census data (US Census Bureau, 2000) . Education is represented by the percentage of residents in each municipality who have a bachelor's degree or higher, and college towns are defined as municipalities in which at least one third of residents are students enrolled in a college or university (undergraduate or graduate level). I calculated the voting history variable as the average percentage of voters, at the county level, who selected the Democrat or Green Party candidate in the 2000, 2004, and 2008 presidential elections, with the assumption that Democrats and Green Party supporters are typically more likely than Republicans to place a priority on environmental issues, and municipalities with a high percentage of these voters are therefore more likely to adopt climate mitigation policies.
The remaining internal characteristics measure local political and institutional conditions within the respondent municipalities that may make them more capable of adopting climate mitigation policies. For example, municipal ownership of the local electric utility has been found to increase the implementation of climate mitigation planning (Collier, 1997; ICLEI, 2006) , and many of the local governments that have had the greatest success in energy and climate mitigation planning are served by municipal electric utilities (eg Austin, Seattle, Sacramento, and Los Angeles). In addition, the literature suggests that a lack of staff capacity is a barrier to the adoption of municipal climate mitigation plans and policies (Betsill, 2001; Holgate, 2007; Pitt and Randolph, 2009; Robinson and Gore, 2005; Romero-Lankao, 2007) . This barrier can perhaps be avoided if the municipality assigns one or more staff members to work on energy and climate mitigation planning issues. I coded both of these`institutional conditions' variables dichotomously, based on`yes or no' questions from the survey instrument. The remaining political^institutional variables öthe level of environmental awareness among local government officials and the extent of community activism on local environmental issuesödescribe local political conditions with respect to environmental issues. (2) Prior studies have found that municipalities with a history of adopting environmental policies are more likely to engage in climate mitigation planning (Betsill, 2001; Bulkeley and Betsill, 2003; Collier, 1997) , and that local government officials can inhibit climate mitigation policy adoption if they place a low priority on carbon dioxide issues or believe that climate change is not the responsibility of local governments (Robinson and Gore, 2005) . Therefore, municipalities in which local government officials are aware of and concerned with environmental issues may be more likely to adopt climate mitigation policies. The literature also suggests that municipalities with a history of community environmental activism or environmental awareness are more likely to engage in climate mitigation planning (Betsill, 2001; Bulkeley and Betsill, 2003; Zahran et al, 2008a; 2008b) .
The survey instrument included three Likert-scale questions (scale of 1^5) in which the respondents indicated the level of concern for environmental issues on the part of their municipalities' department heads and other high-level staff, mayor or top elected (2) I included voting history as a demographic rather than a political characteristic because it measures political attitudes broadly, with respect to federal elections, rather than the political conditions impacting local government decisions. officials, and other elected officials (eg city councillors). I measured the local government environmental awareness variable as the average response to those three questions. I measured the community environmental activism variable similarly, as the average response to three questions regarding how often staff or elected officials in the respondent municipalities are contacted or lobbied by local citizens, community groups, or businesses in support of local environmental policies.
External determinants
The external determinants are variables that may impact the extent to which a municipality adopts climate mitigation policy, but are regional in nature and therefore not unique to the individual municipality or its community. They include environmental characteristics, which are generally shared with nearby jurisdictions, as well as economic and political characteristics that exist at the regional or state level. The environmental characteristics included in this study are air-quality conditions and location within a coastal region. Several scholars have noted that municipalities with high levels of air pollution may be more likely to adopt climate mitigation measures due to the perceived cobenefit of improving local air quality (eg Betsill, 2001; Bulkeley, 2000; Lindseth, 2004) . This could be due to a genuine desire to improve air-quality conditions, or simply because the municipalities' efforts to comply with federal airquality regulations lead them to adopt policies that also have climate mitigation benefits. However, other studies have found air pollution levels to be a statistically insignificant determinant of participation in CCP (Vasi, 2006; Zahran et al, 2008b) . I used GIS to duplicate a US Environmental Protection Agency map of counties that are in nonattainment for at least one National Ambient Air Quality Standards pollutant and identified the municipalities within those nonattainment counties as having poor air quality (US EPA, 2009).
The economics literature suggests that communities are more likely to demand policies to address a given environmental problem if they experience the localized effects of that problem (eg Panayotou, 1997) . Rising sea levels are perhaps the bestknown potential consequence of climate change, and therefore municipalities in coastal areas may be more likely to pursue climate mitigation policies. Anecdotal evidence supports this assumption, as a large number of coastal communities are members of CCP and/or have signed the USMCPA. Zahran et al (2008a; 2008b) found that location in a coastal area was among the variables with the greatest impact on the likelihood of CCP membership. I generated the coastal location variable by creating a GIS layer for all counties that have a coastline, including the coast of major bays such as the Chesapeake Bay and San Francisco Bay, and selecting all of the respondent municipalities that lie within these coastal counties.
I included automobile dependency and electricity prices under the heading of external economic characteristics. Many of the policies that municipalities could adopt to alleviate traffic congestion and automobile dependency, such as expanding mass transit services or zoning for transit-oriented development, also have climate mitigation benefits. Therefore, municipalities that have a high level of automobile dependency may be more likely to adopt certain climate mitigation policies, in part due to the perceived cobenefit of relieving traffic congestion (Betsill, 2001) . This is considered an external determinant because the level of automobile dependency experienced in a municipality is often a function of regional growth and development patterns that are not necessarily unique to the municipality itself.
While the US Federal Highway Administration and other organizations (eg the Texas Transportation Institute) provide data on vehicle miles traveled and traffic congestion for large cities and metropolitan areas, few data are available on automobile use in smaller municipalities. I therefore measured this variable using census data on travel time to work as a proxy for automobile dependency. The census shows that 68% of all American commuters, excluding those who use public transportation, have commute times of less than 30 minutes (US Census Bureau, 2000). I defined automobile dependency as the percentage of nonpublic transportation commuters in each municipality that have travel times exceeding 30 minutesöthat is, that are in roughly the upper third of travel times among all workers nationwide. (3) Several scholars have noted that some climate mitigation policies have a potential cobenefit of lowering energy costs for the municipal government and/or local residents (eg Betsill, 2001; Kousky and Schneider, 2003) . Municipalities in areas with higher electricity prices would therefore be more likely to adopt policies to encourage energy efficiency and renewable energy use. I measured the electricity price variable as the average state-wide retail price, in cents/kWh, for the years 2000^06 (US DOE, 2009).
I included the presence of state energy and climate policies and the influence of neighboring jurisdictions as external political characteristics that may influence a municipality's climate mitigation policy decisions. Betsill (2001) , Collier (1997) , Lindseth (2004) , and others have noted the importance of state, federal, and international policies to support local climate mitigation initiatives. Approximately half of US states have climate action plans that are completed or in progress, and most have adopted policies to reduce state-wide energy consumption and/or GHG emissions. The Pew Center on Global Climate Change (2009) tracks twenty-one such policies, and I measured the state energy and climate policies variables for each municipality as the number of these policies that had been adopted by their respective states.
Horizontal policy transfer at the state or local government level can take the form of`regional diffusion', or the spread of policies among neighboring jurisdictions (Berry and Berry, 1990 ). Vasi (2006) found that spatial and administrative proximity to prior CCP-member cities significantly increased the likelihood of membership in CCP. This study does not offer a comprehensive spatial analysis of regional diffusion patterns for climate mitigation policies, but it acknowledges the potential for regional diffusion by measuring the influence of neighboring jurisdictions on local climate mitigation planning decisions. I measured this variable via two survey questions, the first of which asked if the respondents were aware of any nearby municipalities that had adopted policies to reduce energy use and/or GHG emissions. Respondents who answered`yes' received a score of 1 for that question, then indicated the extent to which (on a scale of 1^5) those municipality's experiences with energy and climate-related policies have influenced their own municipality's decisions on whether to pursue similar policies. I added the scores from these two survey responses to obtain a value of 0^6 for the influence of neighboring jurisdictions variable.
Data analysis techniques
I estimated the two primary regression modelsöthose using the TOT-A and TOT-B dependent variablesöusing ordinary least squared (OLS), Poisson, and negative binomial regression methods. A log-likelihood comparison, shown in table 3, found the (3) The US Census data on travel time to work by means of transportation are broken down into public transit versus nonpublic transit commuters. The automobile dependence variable includes all the nonpublic transit users who have commute times of greater than 30 minutes, which could include a small number in each municipality that commute by bicycle, walking, or other alternative modes. The 2000 Census shows that only 4% of total US commuters use those means, and while the census does not provide information on the length of their commutes it can be assumed that many of those alternative-mode commuters have travel times of less than 30 minutes. Therefore, the number of nonautomobile commuters captured in the automobile dependency variable is something less than 4%.
negative binomial method to be the most statistically sound approach for these data, scoring slightly higher than the OLS method. The log-likelihood scores were lowest for the Poisson method, and the statistically significant mean overdispersion parameter in both models confirmed that the data did not fit a Poisson distribution.
The similar log-likelihood results for the OLS and negative binomial methods indicated that OLS could be used with relatively little loss of statistical validity. In addition, the significant independent variables identified by the two methods were nearly identical for both the TOT-A and TOT-B dependent variables, as shown in table 4. I focus the remainder of my analysis on the OLS results, as I believe the minimal improvement in statistical accuracy in the negative binomial models does not outweigh the advantages of the OLS method in terms of clarity and ease of interpretation.
Breusch^Pagan and Cook^Weisberg (BP/CW) and White's tests indicated evidence of heteroskedasticity in both the TOT-A and TOT-B models. The BP/CW test identified income per capita, education, voting history, and presence of a municipal electric utility to be the independent variables that exhibit heteroskedasticity in the TOT-A model. For the TOT-B model, only population exhibits heteroskedasticity. These results are likely the result of actual heteroskedasticity in the relationship between those variables and the dependent variables, rather than model misspecification. I therefore used robust standard errors in the final OLS analyses. * Coefficient is significant at the 0.05 level (two tailed); ** coefficient is significant at the 0.01 level (two tailed). Note: coefficient for influence of neighboring jurisdictions is significant at the 0.051 level; na coefficient is not significant using this method.
Reverse causation is possible with the independent variable that indicates whether or not the municipalities have staff assigned to energy and climate planning (referred to here as the STAFF variable). While dedicating staff time to these efforts can increase a municipality's adoption of climate mitigation plans and policies, municipalities might also hire or reassign staff members to implement the climate mitigation policies they have already adopted. This potential reverse causality was tested by including the STAFF variable in the climate mitigation planning measures (PLAN) dependent variable rather than as an independent variable. This resulted in new regression models with slightly lower adjusted R 2 -values and had little practical impact on the significance levels and coefficients of the independent variables. These results did not justify including STAFF in the dependent variable measurements for the final analysis.
The independent variables for income and education had a high correlation coefficient, indicating potential multicollinearity problems. This problem was addressed by testing forms of the models that excluded income or education, as well as versions that included a different functional form of the income variable. While the resulting models were significant, the removal of the education and income variable did not improve the goodness of fit of the models or significantly alter the results for the remaining independent variables. The effects of multicollinearity were further examined by replacing the independent variable for income with income squared in the TOT-A and TOT-B models. The adjusted R 2 -value did not improve for either model, and while income squared was significant in both it had an extremely small negative coefficient with little practical impact on the dependent variables. The significance levels and coefficients of the other independent variables experienced several minor changes, but none of these effects were sufficient to justify replacing income with income squared in the models.
Descriptive statistics
The dependent variables are the A and B scores that the municipalities received for each policy category. Table 5 summarizes the descriptive statistics for these variables. Table 6 shows the descriptive statistics for each of the independent variables. The possibility of bias in the survey responses was examined by comparing the survey respondents with those of the survey population on the five independent variables derived from US Census data. The survey sample is biased towards municipalities with larger populations, and includes an overrepresentation of college towns. The survey respondents also have slightly higher levels of education than the survey population. Table 7 shows the Pearson correlations among the independent variables and the primary dependent variable (TOT-A). Many of the variables are significantly correlated with one another at the 0.05 and 0.01 levels. However, in most cases the magnitude of those correlations is minor. Only the correlation between education and per capita income is strong enough (0.736) to raise multicollinearity concerns, as described earlier. 
Regression results
The final regression models retained all of the original variables but used robust standard errors to minimize the impacts of heteroskedasticity. Table 8 summarizes the performance of these models. The higher R 2 -values (0.443) for the TOT-A and TOT-B models indicate that the independent variables explain the overall adoption of climate mitigation policies better than they explain the adoption of policies in the four subcategories.
The higher R
2 values for the B models indicate that the independent variables explain the variability in those dependent variables better than they explain the A versions. Furthermore, the B variables are arguably more representative of the current conditions impacting climate mitigation planning, as they include policies that the municipalities are currently pursuing and intend to adopt in addition to those that have already been adopted. This approach captures more policies and boosts the dependent variable scores for those municipalities that are just beginning to pursue climate mitigation goals, creating more timely and relevant results than would be identified by looking only at adopted policies. For these reasons I focus on the B models in the remainder of this analysis. Table 9 shows the results of the five B variables regression models, using robust standard errors and standardized coefficients. The strongest results are for the presence of staff members dedicated to energy and climate planning and the influence of neighboring jurisdictions. Both are significant at the 0.01 level for TOT-B, with standardized coefficients of 0.308 and 0.278, respectively. The results also indicate that community environmental activism and local government environmental awareness strongly influence the adoption of climate mitigation policies.
The remaining significant variables in the TOT-B model are air-quality nonattainment and automobile dependency. However, their coefficients indicate that they have less impact on the dependent variables than the other variables mentioned earlier.
None of the internal demographic characteristics are statistically significant for TOT-B. A few of the independent variables were significant for some of the other dependent variables, such as those measuring land-use and transport policies (LUTP-B), but were not significant for the TOT-B model. 
Conclusions
With this study I addressed two fundamental research questions:`what factors lead municipalities to adopt climate mitigation policies', and`is the adoption of climate mitigation policies driven primarily by the internal characteristics of a given community or the external characteristics of its surrounding metropolitan area, region, or state?' The results identify four factors that most strongly impact the extent of climate mitigation planning and policy adoption among US municipalities: the influence of neighboring jurisdictions; staff members assigned to work on energy or climate planning; community environmental activism; and local government environmental awareness. These findings indicate that internal rather than external characteristics are the primary motivators for climate mitigation planning. Among the key factors, only the influence of neighboring jurisdictions was considered an external characteristic. However, this variable also reflects a municipality's internal characteristics, because, while the presence of nearby jurisdictions that are active in climate mitigation planning is an external condition, the willingness to engage with and learn from them is an internal characteristic that may not be shared with other municipalities in the region. Internal political^institutional characteristics emerge as the most influential category of independent variables. This category includes staff assigned to energy or climate planning, local government environmental awareness, and community environmental activism. The internal demographic characteristicsöpopulation, income, education, voting history, and college town statusöare found to have virtually no influence over the adoption or pursuit of climate mitigation policies. This finding represents a significant divergence from the previous literature, as studies by Vasi (2006) and Zahran et al (2008a; 2008b) all found income, education, and/or voting history to be significant indicators of CCP membership. It appears that, while these demographic characteristics may help determine a municipality's likelihood to state climate mitigation goals by joining CCP, other factors are more important in determining the extent to which they actually pursue plans and policies to achieve those goals.
The insignificant result for the demographic variables may be due to the complex nature of the population, income, and voting history characteristics, each of which can impact the likelihood of climate mitigation policy adoption in a number of different ways. For example, cities with low per-capita incomes would be expected to have fewer resources available for climate mitigation planning, along with greater needs for other types of public services. However, cities with large populations, which tend to have lower-than-average incomes, often have adopted or pursued a large number of climate mitigation planning policies. Meanwhile, higher-than-average incomes are characteristic of many well-known progressive and environmentally friendly communities (eg Marin County, CA), but are also typical of traditionally conservative suburban communities that may be less likely to adopt climate mitigation policies.
These findings point to several ways in which the federal government, states, and climate action advocacy organizations can assist municipalities in adopting climate mitigation policies. For example, the US federal government or the states could expand upon the recent Energy Efficiency and Conservation Block Grant program to provide ongoing funding support for local government energy and climate initiatives, which would allow municipalities to assign staff members and otherwise devote more resources to their climate mitigation efforts. In addition, organizations such as CCP, USMCPA, and other climate action networks should promote dialog and coordination among neighboring municipalities within metropolitan areas or more broadly defined regions. These efforts would ideally include the joint development of policies to be implemented across the region, which would help strengthen ties among the participating municipalities and reduce the duplication of work. Such an approach would be particularly useful for addressing transportation-related emissions, which are heavily influenced by regional or metropolitan-area infrastructure and land-use patterns and thus cannot be effectively addressed by a single municipality acting independently of its neighbors.
While prior researchers have argued that the pursuit of climate mitigation planningöas measured by participation in CCPöis predicted in large part by local sociocultural and environmental conditions (Zahran et al, 2008b) , I find that the extent to which municipalities actually adopt climate mitigation plans and policies is primarily a function of internal political and institutional characteristics. Further information is needed on precisely how these characteristics influence the planning approaches in municipalities that have adopted or are pursuing climate mitigation policies. Given these findings, and the fact that membership in CCP and the USMCPA has grown dramatically in recent years, climate mitigation should no longer be thought of as a niche within planning that applies only to communities fitting a certain demographic profile. Instead, it should be considered an important component of any community's long-range goals, one that stands alongside existing areas of emphasis such as transportation, land use, and economic development and is integrated with them in a comprehensive long-range planning strategy.
